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SCIENTIFIC NOTES AND NEWS 








INTERNATIONAL SyMPosIUM ON WaAtTER-Rock INTER- 
ACTION, Co-sponsored by IAGC and Geological Survey 
Prague, Prague, Czechoslovakia, September 9 to 17, 
1974. The International Association of Geochemistry 
and Cosmochemistry and the Geological Survey Prague 
have organized sessional meetings to be held in Prague, 
Czechoslovakia from September 9 to 13, followed on 
September 14 to 17 with a field trip to visit sources of 
CO.,-rich waters in the NW part of the Bohemian 
Massif. The Symposium will consider such diverse 
topics as criteria for distinguishing thermal and mineral 
waters of different origins; dilute, low temperature wa- 
ter-rock interactions in relation to weathering and 
nutrient migration; experimental, kinetic, and computer 
modeling of water-rock interaction and fluid composi- 
tions; active geothermal systems; water-rock inter- 
actions in magmatic and metamorphic environments; 
and interstitial waters, diagenesis, and membrane filtra- 
tion. Other relevant subjects may be considered if time 
permits. 

Official languages of the Symposium are English and 
Russian. Abstracts must be received as soon as pos- 
sible, and completed texts by June 1, 1974. Proceedings 
of the Symposium will be published in a special volume. 
The Symposium fee is 100 Swiss Francs and the ap- 
proximate Field Trip fee is 300 Swiss Francs, both fees 
payable in Swiss Francs or other free currencies. Non- 
conference activities will be arranged for accompanying 
members. Copies of the First Circular giving more 
details may be obtained from the Secretary-General 
(Dr. Tomas Paces, Geological Survey Prague, Malo- 
stranské nam. 19, 11821 Praha 1, Czechoslovakia; Cable: 
GEOINST, Praha; Telephone 534-657). Only those 
who answer the First Circular will receive the Second 
Circular. 


Tue TENTH ForuM ON GEOLOGY OF INDUSTRIAL MIN- 
ERALS will meet at Columbus, Ohio, on April 17-19, 
1974. The Forum will be cosponsored by the Depart- 
ment of Geology and Mineralogy of Ohio State Uni- 
versity and the Ohio Geological Survey. The program 
will include three half-day sessions of invited papers, 
on the use of carbonate rocks in controlling acid mine 
drainage and SO. emissions from power-plant stacks, 
and on renovation of pits and quarries. A _ half-day 
field trip focussing on sequential land use in the Colum- 
bus area will follow the program of papers. For further 
information, write: Dr. Robert L. Bates, Dept. of 


Geology and Mineralogy, Ohio State University, 125 
South Oval Drive, Columbus, Ohio 43210. 


Wotrcanc W. Manruozz, died July 30, 1973, in Rio 
de Janeiro, Brazil, where he was working for the Cia. 
Vale do Rio Doce. 


Douc.ias J. LootTeNns, formerly regional exploration 
manager, Kennecott Copper Corporation, has joined 
Dames and Moore, at Los Angeles, California, as a 
project geologist in the firm’s mining division. 


EpGar F. Crurt has resigned his position as Associate 
Professor of Geology at the University of New Mexico. 
He has been on leave from the University since 1970, 
with Nord Resources Corporation, of Albuquerque, New 
Mexico, and will continue as President and Chief 
Executive Officer of that company. 


K. C. G. Heatu has been elected President of the 
Institution of Mining and Metallurgy for the Session 
1974-1975, in succession to J. S. Wess. 


Dr. RupotpH SoKot reached his one-hundredth birth- 
day on July 26, 1973. 


G. C. Amstutz, of the Institute of Minerology and 
Petrology of the University of Heidelberg, has been 
awarded the degree of Doctor honoris causa for his 
work in ore genesis and petrology by the Universidad 
Autonoma of Madrid, Spain. 


ELBert F. OssBorn, past President of SEG, has resigned 
as Director of the U.S. Bureau of Mines and has ac- 
cepted a position as Distinguished Professor with the 
Carnegie Institution of Washington. 


Witit1AM H. Swayne has joined Morgan Guaranty 
Trust Company, of New York, as a Vice-President in 
the Minerals and Mining Department. 


Rosert H, STessBins, formerly with Gulf Resources and 
Chemical Corporation, is now Manager, Minerals 
Division, Exxon Corporation, in New York. 


FREDERICK STUGARD is now Director, Petromin Limited, 
in London, England. 


G. E. Parsons, Consulting Geologist, has returned to 
Toronto from Australia. 


JoHN TRAMMELL is a Visiting Associate Professor at 
Oklahoma State University. 





Economic Geology 


Vol. 68, 1973, pp. 1382-1396 


INDEX TO 


Absolute age, dates : 
granitic rocks, Queensland, Mount Isa, 1340, 1343 
groundwater, Ontario, Labrador, 243 
igneous rocks, ore, fission track, Arizona, Ray, 657 
igneous rocks, Utah, Bingham, 892 
igneous rocks, Utah, Oquirrh Mountains, 97 
iron-formation, Precambrian, 913, 934, 960, 1005, 
1035, 1126 

ore deposits, Bolivia, review, 102 

ore deposits, Caribbean region, porphyry copper, 1216 

ore deposits, Chile, porphyry copper, 1 

ore deposits, Colorado, Summitville, 399 

ore deposits, France, fluorite veins, 707 

ore deposits, K/Ar, British Columbia, Rossland, 23, 1337, 
1340 

ore deposits, Red Sea, geothermal deposits, 553 

ore deposits, South America, porphyry copper, 283, 284 

Absolute age, methods : 
general, iron-formation, Precambrian, 1126 
potassium-argon, alunite, suitability, 399 
potassium-argon, assumptions, test, 23, 1337, 1340 
selenium-krypton, selenium minerals, 252 

Abstracts : 

S. E. G. annual meeting, Dallas, Tex., 


1023, 


Nov. 


13-14, 1973, 


. field meeting, Butte, Mont., Aug. 18-21, 1973, 
S. E. G. meeting with AIME, Chicago, IIl1., 
1, 1973, 136 
S. E. G. symposium, stable isotopes in relation to problems 
of ore deposition, Dallas, Tex., Nov. 11-12, 1973, 1204 
Africa: 
iron-southern, Precambrian iron-formations, 960 
Alaska: 
copper, 
Algae: 
biogeochemistry, copper deposits, 1217 
Aluminum : 
geochemistry, 
Antimony : 
abundance, gold ore, Nevada, 187 
geochemistry, sulfosalts, thermochemical 
493 
Argentina: 
copper, Farall6n Negro, 799 
Arizona: 
absolute age, copper deposit, Ray, 657 
copper, Jerome. 709, 711 
geochemistry, Bagdad, sulfur isotopes, 1208 
geochemistry, Cu, Mn, Zn, granitic rocks, 785 
geochemistry, K, U, Th, porphyry copper, 145 
geochemistry, metal deposits, geochemical prospecting, 1313 
geochemistry, Ray, sulfur in biotite, 697 
iron, Precambrian iron-formations, 934 
Arsenic: 
abundance, gold ore, Nevada, 187 
geochemistry, sulfosalts, thermochemical approximations, 


Feb. 26-Mar. 


Prince William Sound, 1219 


enrichment, soils, 353 


approximations, 


Associations : 

symposium, thermochemistry of ore minerals, 441 
Atmosphere : 

composition, oxygen content, Precambrian, 1126, 1135, 1173 
Australia : 

exploration, stratigraphic controls, 1369 

iron, Precambrian iron-formations, 1023 


Basins, structural : 
evolution, Canada, 
Batholiths : 
general description, Montana, Boulder, 907 
structure, Montana, Boulder, 907 


Archean, 915 


VOLUME 68 


Bathurst, New Brunswick: 
sulfide, strata-bound, structure, age, 571, 572 
Bauxite : 
geochemistry, general, 353 
Mexico, Yucatan, absence, 1215 
Bingham, Utah: 
absolute age, igneous rocks, 97 
absolute age, intrusives, extrusives, 892 
geochemistry, biotite compositions, 269, 1215 
Bolivia: 
absolute age, tin province, review, 102 
iron, Sierra de Mutun, iron-formation, 1005 
Boron: 
geochemistry, paleogeographic controls, gold deposit, 11 
Botswana: 
iron, Precambrian iron-formations, 960 
Brazil: 
geochemistry, iron-formation, phosphorus, 52 
gold, Passagem de Mariana, genesis, 11 
iron, Precambrian iron- formations, 1005 
petrology, amphibolite, Mn deposits, 1289 
Breccia: 
dissolution, granodiorite, Washington, 816 
dissolution, massive sulfide, Cyrus, 843 
dissolution, pipes, vertical extent, 1334 
intrusive, hydrothermal, porphyry copper, 1 
intrusive, pipes, model, 540 
Brines: 
Red Sea, genesis, flux, 136 
Utah, Bonneville Salt Flats, composition, 65 
British Columbia: 
absolute age, Rossland, sulfide ores, 23, 1337, 1340 
copper, molybdenum, porphyry, 137 
Butte, Montana: 
copper, structural controls, 910, 911 
geochemistry, hydrothermal alteration, 909 (2), 910, 1209 
geochemistry, supergene enrichment, 910 
metals, production history, 908 
structural geology, veins, faults, 909 


California : 
geochemistry, Bishop, scheelite composition, 1214 
geochemistry, Bodie, isotope study, 765 
geochemistry, thermal waters, composition, 388 
geochemistry, Tulare County, granitic rocks, 884 
mineralogy, pyrite, marine sediments, framboids, 618 
Canada: 
massive sulfide, metallogenic epochs, 138 
Canadian Shield: 
structural geology, basins, Archean, evolution, 915 
Carbon: 
geochemistry, iron-formation, Precambrian, 1135, 1173 
isotopes, mineral exploration, applications, 1207 
isotopes, Mississippi Valley, lead, zinc, 1207 
isotopes, Northwest Territories, 1218 
isotopes, ratios, California, gold-silver, 765 
isotopes, ratios, interpretation, review, 1209 
isotopes, ratios, Minnesota, iron-formation, 1110 
isotopes, ratios, Tennessee, Ducktown, 1212 
isotopes, ratios, U-Ni-Ag-Cu veins, 635 
Caribbean region: 
copper, northern, porphyry, review, 1216 
Chemical analysis : 
Au thin-film detector, Hg in soil gas, 1313 
neutron activation, gold, 168 
X-ray fluorescence, tin, 275 
Chile: 
copper, Chuquicamata, Los Loros, 799 
copper, Los Pelambres, porphyry, 1 
copper, porphyry, classification, 138 
iron, Relun, iron-formation, 1005 
structural geology, breccia pipes, mechanism, 540 





INDEX TO VOLUME 68 


Chromite : 
Iran, Neyriz, ophiolites, 1215 
Spain, Malaga, geochemistry, 831 
Clay: 
geochemistry, thorium as measure, 1297 
Clay mineralogy : 
soils, Mexico, Yucatan, 1215 
Climax, Colorado: 
geochemistry, light isotopes, 1206 
Cobalt : 
abundance, massive sulfides, Japan, 1218 
Colorado: 
absolute age, ore deposits, Summitville, 399 
geochemistry, Climax, isotopes, 1206 
geochemistry, Creede, isotopes, 1205 
geochemistry, Jamestown, fluid inclusions, 1247 
molybdenum, Henderson deposit, 142 
polymetallic ores, Idarado, alteration, 407 
Copper : 
Alaska, Prince William Sound, volcanogene, 1219 
Arizona, Bagdad, sulfur isotopes, 1208 
Arizona, Jerome, 709, 711 
Arizona, Ray, absolute age, 657 
British Columbia, porphyry, 137 
British Columbia, Rossland, absolute age, 23, 1337, 1340 
Caribbean region, northern, porphyry, review, 1216 
Chile, Los Pelambres, porphyry, 1 
Colorado, Creede, geochemistry, 1205 
Cordillera, geochemistry, sulfur isotopes, 1206 
Cyprus, genesis, seafloor enrichment, 843 
Ecuador, porphyry, absolute age, 283, 284 
genesis, porphyry, general model, 799 
genesis, porphyry, structural controls, 139 
geochemistry, algal reef association, 1217 
geochemistry, biotite-sulfide equilibrium, 884 
geochemistry, chalcopyrite stability, 480 
geochemistry, mass transfer, Michigan, 1216 
geochemistry, ores, Utah, Park City, 34 
geochemistry, partitioning, mafic minerals, 785 
geochemistry, porphyry, biotite composition, 1215 
geochemistry, synsedimentary accumulation, 605 
geochemistry, system Cu-Fe-S, experimental studies, 443, 
455 
Maine, New Brunswick, porphyry, 1215 
Mediterranean region, review, 140 
metallogenic epochs, volcanogenic deposits, 1223 
Michigan, White Pine, geochemistry, 317 
Montana, Butte, geochemistry, 909 (2), 910, 1209 
Montana, Butte, production, 908 
Montana, Butte, structure, 910, 911 
Montana, Butte, supergene enrichment, 910 
Nevada, Copper Canyon, 565 
New Brunswick, Bathurst, 571, 572 
Newfoundland, ophiolite sequence, 161 
Northwest Territories, Echo Bay, ore fluids, 635 
Norway, Killingdal, massive sulfide, 859 
Norway, Sulitjelma, stratigraphic control, 307 
Ontario, Coldwell complex, 1219 
ore deposits, general, sedimentary rocks, 1219 
Pacific Ocean, southwestern, porphyry, review, 141 
Philippines, porphyry, review, 142 
porphyry, geochemical types, Mo vs. Au, 106 
porphyry, K, U, Th, distribution, 145 
Puerto Rico, porphyry, hydrothermal alteration, 
Red Sea, brine deposits, 136 
resources, prediction, Mexico, Sonora, 222, 1344, 1345 
resources, Red Sea, geothermal deposits 
South America, porphyry, review, 138 
Tennessee, Ducktown, isotopes, 1212 
Turkey, Kure, 140 
Utah, Oquirrh Mountains, absolute ages, 97 
Washington, geochemistry, hydrothermal alteration, 816 
Correction to paper 
Liquidus relations in the FeS-FeO-SiOs-Na:O system and 
geological implications (Shimazaki and Clark, v. 68, 
no. 1, 79, 90), 604 


1329 


Crust : 
evolution, Archean basins, lithofacies, 915 
evolution, massive sulfide deposits, 1223 
temperature, Montana, Boulder batholith, 908 
Crystal chemistry : 
diffusion, system Au-Ag, 1275 
mafic minerals, partition coefficients, Cu, Mn, Zn, 785 
metasomatism, mechanism, 665 
pyrite, genesis, sulfurization reactions, 618 
sphalerite, Ni-solubility, 258 
sulfides, sulfur-fugacity measurement, 507 
sulfosalts, thermochemical approximations, 493 
Crystal structure: 
sphalerite, bonding of Ni, 258 
Cyprus: 
copper, zinc, general, 843 


Deformation : 
experimental studies, mechanism, sulfides, 332 
field studies, mechanism, massive sulfide, 307 
field studies, pyrrhotite, — orientation, 671 
mechanisms, massive sulfide, 138 
Diagenesis : 
iron, formation, carbon geochemistry, 1110 
iron-formation, mineral assemblages, 1063 
iron-formation, playa-lake model, 1144 
synsedimentary sulfides, accumulation, models, 605 
Distinguished lectures : 
Ore deposition and contemporaneous surfaces, 
Mar. 1, 1973, Derry, 1374 
Some antipodean thoughts about ore, delivered Mar. 3 


1971, King, 1369 


delivered 


Earth Resources Technology Satellite, 437 
Economic geology : 
practice, exploration, contemporaneous surfaces, 1374 
practice, exploration, expenditures, 141 
practice, exploration, review, 1369 
practice, iron deposits, evaluation, 893 
practice, statistical methods, resource prediction, 222, 1344, 
1345 
resources, iron, world, 913 
Ecuador : 
absolute age, porphyry copper, 283, 284 
copper, porphyry, classification, 138 


Faults : 

systems, Montana, Butte, 909 
Fluid inclusions : 

composition, Colorado, isotopes, 1206 

fluorite, quartz, Colorado, Jamestown, 1247 

kuroko deposits, isotopic composition, 139 

methods, sources of error, 113 

quartz, California, Bodie, 765 

vein minerals, Utah, Park City, 34 

veins, Colorado, Creede, 1205 

veins, U-Ni-Ag-Cu deposit, 
Fluorite : 

France, absolute age, 707 
Fluorspar : 

Colorado, Jamestown, fluid inclusions, 1247 

Illinois, Cave-in-Rock, geochemistry, 1218 
France: 

absolute age, fluorite deposits, 707 
Fumaroles : 

gases, Galapagos Islands, sulfur, 371 


Northwest Territories, 635 


Galapagos Islands: 
geochemistry, sulfur, liquid, 371 

Geochemical prospecting : 
copper, gold, Nevada, Copper Canyon, 565 
gamma-ray spectroscopy, porphyry copper, 145 
gold, Manitoba, mercury dispersion aureole, 401 
helium in ground water, 243 
Nevada, porphyry copper, 136 
sampling, error, determination, 281, 282 





1384 INDEX TO VOLUME 68 


soils, mercury vapor, soil gas, 1313 Gypsum: 
stream sediment, zinc, Tennessee, 1214 Oklahoma, resources, 138 
tin, X-ray fluorescence analysis, 275 
Geochemistry : Heat flow: 
abundance of elements, Au-Hg affinity, 401 interpretation, Montana, Boulder batholith, 908 
abundance of elements, gold, crustal rocks, 168 Helium: 
abundance of elements, iron ores, rare earths, 210 abundance, groundwater, ore guide, 243 
abundance of elements, plate-tectonic models, 1321 Homestake, South Dakota: 
crust, evolution, metal associations, 1223 geochemistry, lead isotopes, 1208 
cycles, Precambrian, iron-formation, 1173 Hydrogen: 
diffusion, Au-Ag, experimental studies, 1275 isotopes, kuroko deposits, 139 
felsic volcanics, alkalis and mineralization, 886 isotopes, mineral exploration, applications, 1207 
gas transfer, mercury, soil gas, 1313 isotopes, ratios, California, gold-silver, 765 
iron-formation, chert, biological precipitation, 1098 isotopes, ratios, Colorado, Climax, 1206 
iron-formation, diagenesis, metamorphism, 1063 isotopes, ratios, Colorado, Creede, 1205 
iron-formation, metamorphism, 1075 isotopes, ratios, epithermal gold-silver, 1208 
iron-formation, Precambrian, biogeochemistry, 1135 isotopes, ratios, interpretation, review, 1210 
isotope fractionation, massive sulfide, applications, 140 isotopes, ratios, Montana, Butte, 1209 
isotope fractionation, sulfide-sulfate pairs, 1206 isotopes, ratios, Nevada, gold-silver, 747, 1218 
liquid immiscibility, oxyarsenide magma, 831 isotopes, ratios, Tennessee, Ducktown, 1212 
mass transfer, bauxite, laterite, genesis, 353 Hydrogeology : 
mass transfer, biotite composition, alteration, 269 geochemistry, helium content, ore guide, 243 
mass transfer, synsedimentary sulfides, models, 605 geochemistry, thermal waters, California, 388 
massive sulfide, metamorphism, behavior, 141 ground-water movement, mineral deposits, genesis, 1214 
massive sulfide, volcanogenesis, 138 Hydrothermal alteration : 
methods, carbon and sulfur isotopes, review, 1209 Cyprus, massive sulfide, 843 
methods, experimental studies, design, 493 fluids, source, isotope evidence, 1210 
methods, hydrogen and oxygen isotopes, review, 1210 mass-transfer, alkalis and mineralization, 886 
ore-forming fluids, diversity, 1211 mass-transfer, California, epithermal gold-silver, 765 
ore-forming fluids, metamorphic origin, 1216 mass-transfer, copper, brecciated zones, 816 
ore-forming fluids, sea-floor deposits, 140 montmorillonitization, Mexico, tin deposits, 1217 
partition coefficients, Cu, Mn, Zn, mafic minerals, 785 phase relations, biotite compositions, 269 
practice, review, 441 propylitic, sulfur from biotite, 697 
processes, metasomatism, mechanism, 665 Puerto Rico, porphyry copper deposits, 1329 
solubility, iron, sea-water, 1169 pyrometasomatic deposits, classification, 1326 
solubility, iron compounds, 1144 sequence, Montana, Butte, 909 
solubility, PbS, ZnS, chloride solutions, 480 silica-carbonate, California, serpentine, 388 
Geologic barometry : zoning, Chile, porphyry copper, 1 
methods, system Fe-Zn-S, 466 zoning, Colorado, Henderson molybdenite, 142 
Geologic thermometry : zoning, Colorado, Idarado mine, 407 
fluid inclusions, veins, Utah, 34 zoning, Maine, New Brunswick, porphyry copper, 1215 
gold-silver ores, epithermal, Nevada, 747, 1218 zoning, Montana, Butte, 909, 910, 911 
lead-zinc ore, Yukon, Anvil, 137 zoning, Nevada, epithermal gold-silver, 747, 1218 
methods, annealing, Au-Ag mixtures, 1275 zoning, Norway, massive sulfide, 859 
methods, fission-track annealing, 657 zoning, porphyry copper, model, 799 
methods, system Zn-Fe-S. 381 zoning, South America, porphyry copper, 138 
vein minerals, Montana, Butte, 909 (2) 
Geological exploration : Idaho: 
lithologic mapping, aeroradioactivity, 1297 geochemistry, lead, source rocks, 1206 
Geosynclines : Igneous rocks: 
metallogenesis, iron-formation, U.S.S.R., 1035 composition, gold content, 168 
Gold: differentiation, Utah, Oquirrh Mountains, 97 
abundance, igneous, metamorphic rocks, Manitoba, 401 granitic, geochemistry, Arizona, 785 
abundance, massive sulfide deposits, 1223 granitic, Montana, Boulder batholith, 907 (2) 
abundance, source rocks, 168 granitic, volcanics, genesis, Montana, 908 
Brazil, paleogeographic controls, 11 ophiolite, general description, Iran, 1215 
British Columbia, Rossland, absolute age, 23, 1337, 1340 ophiolite, metallogenesis, massive sulfide, 1321 
California, Bodie, 765 ophiolite complex, metallogenesis, 161 
California, Nevada, Idaho, epithermal deposits, 1208 ultramafic, differentiation, Cr-Ni ores, 831 
Colorado, Jamestown, fluid-inclusion study, 1247 ultramafic, differentiation, mantle, 1217 
geochemistry, Ag diffusion rates, 1275 volcanics, felsic, alkalis and mineralization, 886 
geochemistry, ores, Utah, Park City, 34 volcanics, intrusives, relations, Utah, Bingham, 892 
geochemistry, porphyry coppers, 106 volcanics, magnetite flow, Mexico, Durango, 1216 
Nevada, Copper Canyon, 565 volcanics, paleogeographic controls, Archean, Canada, 915 
Nevada, Cortez, Carlin, associations, 187 Tllinois : 
Nevada, Tonopah, Comstock, Goldfield, 747, 1218 geochemistry, Cave-in-Rock, fluorite, 1218 
South Dakota, northern Black Hills, 1208 pen ne papers in other journals, 123, 292, 422, 585, 724, 
Gordon Research Conference on Geochemistry, Aug. 27-31, 901, 1192, 1357 
1973, Andover, New Hamshire, 433 International Geological Congress, 25th, Aug. 16-25, 1976, 
Greece : Sydney, Australia, preliminary announcement, 435 
metallogenesis, plate tectonics, 137 Intrusions : 
Ground water : pipes, breccia, mechanism, 540 
Mississippi Valley, paleomovement, 1214 plutons, petrology, Montana, Boulder batholith, 908 
Utah, aquifer properties, Bonneville Salt Flats, 65 ring structures, petrology, Ontario, 1219 
Guatemala : structure, Montana, Boulder batholith, 907 (2) 
lead, zinc, Chiantla, San Miguel, Coban, 1263 structure, porphyry copper, model, 799 





INDEX TO VOLUME 68 


Iran: 
chromite, Neyriz, 1215 
metallogenesis, plate tectonics, 137 
Iron: 
Africa, southern, iron-formations, general, 960 
Australia, iron-formations, general description, 1023 
Brazil, phosphorus geochemistry, 52 
Canada, iron-formation, Archean, volcanogene, 915 
genesis, extrusive and pyroclastic, Mexico, 1216 
genesis, iron-formation, Precambrian, biogenesis, 1098, 1110 
geochemistry, enrichment, soils, 353 
geochemistry, hematite-magnetite alteration, 553 
geochemistry, iron-formation, mineral assemblages, 1063, 
75 
geochemistry, iron-formation, 
1144, 1169, 1173 
geochemistry, massive sulfide, metamorphism, 141 
geochemistry, phase equilibria, liquid immiscibility, 79 
geochemistry, system Cu-Fe-S, experimental studies, 443, 
455 
geochemistry, system Fe-Ni-S, 518 
geochemistry, system Fe-Zn-S, experimental studies, 466, 
475 
iron-formation, review, symposium, 913 
Michigan, iron-formation, hematite framboids, 202 
Minnesota, Biwabik Iron-formation, 1110 
New Mexico, central, magnetite deposits, 1213 
ore deposits, evaluation, 893 
South America, iron-formations, general description, 1005 
Sweden, ore deposits, general, 210 
United States, iron-formations, general description, 934 
U.S.S.R., iron-formations, general description, 1035 
Western Australia, Hamersley Group, petrology, 1089 
Isotopes : 
carbon, hydrogen, oxygen, sulfur, mineral exploration, 1207 
carbon, hydrogen, oxygen, Tennessee, Ducktown, 1212 
carbon, oxygen, sulfur, Mississippi Valley, 1207 
carbon, sulfur, ratios, interpretation, review, 1209 
granitic rocks, compositions, Montana, 908 
hydrogen, oxygen, Montana, Butte, 1209 
hydrogen, oxygen, ratios, epithermal gold-silver, 1208 
hydrogen, oxygen, ratios, interpretation, review, 1210 
hydrogen, oxygen, sulfur, Colorado, Creede, 1205 
lead, massive-sulfide, applications, 140 
lead, mineral exploration, applications, 1206 
lead, ratios, Japan, kuroko deposits, 547 
lead, ratios, provinces, western United States, 1211 
lead, ratios, silver-arsenide veins, Canada, 1210 
lead, ratios, South Dakota, Black Hills, 1208 
lead, Yukon Territory, regional zoning, 1207 
oxygen, carbon, ratios, Minnesota, iron, 1110 
oxygen, carbon, sulfur, 635 
oxygen, hydrogen, carbon, ratios, California, Bodie, 765 
oxygen, hydrogen, Colorado, Climax, 1206 
oxygen, hydrogen, ratios, Nevada, gold-silver, 747, 1218 
oxygen, hydrogen, sulfur, kuroko deposits, 139 
oxygen, sulfur, Japan, thermal waters, 1209 
oxygen, thermal springs, California, 388 
selenium-krypton, absolute age, 252 
strontium, applications, 1206 
strontium, initial, amphibolite, Brazil, 1289 
sulfur, lead, Guatemala, Pb-Zn deposits, 1263 
sulfur, massive-sulfide, applications, 140 
sulfur, New York, Balmat-Edwards, 362 
sulfur, ratios, Arizona, Bagdad, 1208 
sulfur, ratios, Cordilleran ore deposits, 1206 
sulfur, ratios, Yukon, Anvil, 137 


Precambrian, 1126, 1135, 


Japan: 
geochemistry, kuroko deposits, 139 
geochemistry, massive sulfides, 1218 
geochemistry, thermal waters, isotopes, 1209 
metallogenic provinces, kuroko deposits, 547 


Krypton: 
isotopes, Kr-82/Se-82, absolute age, 252 
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Labrador : 
geochemistry, India Lake, geochemical prospecting, 243 
Lake Superior region: 
iron, iron-formations, general description, 934 
Laterite : 
geochemistry, general, 353 
Lead: 
Colorado, Creede, geochemistry, 1205 
geochemistry, galena-sphalerite replacement, 665 
geochemistry, ores, Utah, Park City, 34 
geochemistry, synsedimentary accumulation, 605 
geochemistry, transport, deposition, calculations, 480 
isotopes, massive-sulfide, applications, 140 
isotopes, mineral exploration, applications, 1206 
isotopes, Mississippi Valley, 1207 
isotopes, ratios, Guatemala, central, 1263 
isotopes, ratios, Japan, kuroko deposits, 547 
isotopes, ratios, provinces, western United States, 1211 
isotopes, ratios, silver-arsenide veins, Canada, 1210 
isotopes, ratios, South Dakota, Black Hills, 1208 
isotopes, Yukon Territory, regional zoning, 1207 
metallogenic epochs, voleanogenic deposits, 1223 
New Brunswick, Bathurst, 571, 572 
New York, Balmat-Edwards, 362 
Queensland, Mount Isa, absolute age, 1340, 1343 
resources, Red Sea, geothermal deposits, 553 
Yukon, Anvil, sulfur isotopes, 137 


Magmas : 
cooling history, breccia pipes, genesis, 540 
differentiation, behavior of gold, 168 
differentiation, copper partitioning, 884 
differentiation, liquid immiscibility, experimental, 79 
differentiation, mantle, sulfur settling, 1217 
geochemistry, Montana, Boulder batholith, 908 
liquid immiscibility, oxyarsenide, silicate, 831 
Maine: 
copper, molybdenum, porphyry, 1215 
Major-element analyses : 
amphibolites, Brazil, Mn deposits, 1292 
biotite, altered and unaltered monzonite, 271-274 
copper ore, Michigan, White Pine, 325 
felsic volcanics, Canadian Shield, 888 
gold ore, Nevada, 188 
granitic rocks, Arizona, 786, 788, 791 
granodiorite, fresh, altered, Washington, 822 
iron-formation, Africa, southern, 971, 973, 989, 995, 999 
iron-formation, Montana, southwest, 953, 954 
iron-formation, South America, 1008, 1012, 1018 
iron-rich sediment, Red Sea, 560 
schists, Norway, Killingdal, 873, 875 
sphalerite, New Zealand, Broadlands, 383-384 
volcanic gases, Galapagos Islands, 376 
volcanic rocks, altered, unaltered, California, 770, 771 
Manganese : 
Brazil, Lafaiete, Serra do Navio, 1289 
geochemistry, enrichment, soils, 353 
geochemistry, iron-formation, mineral assemblages, 1075 
geochemistry, partitioning, mafic minerals, 785 
Manitoba : 
geochemistry, Rice Lake, trace Au, Hg, 401 
Mantle: 
composition, sulfur settling, 1217 
Mediterranean region: 
copper, porphyry, review, 140 
Mercury: 
abundance, igneous, metamorphic rocks, Manitoba, 401 
analysis, Au thin-film detector, soil gas, 1313 
California, geochemistry, thermal waters, 388 
geochemistry, vapor, emission, 1313 
Metals: 
geochemistry, sea-floor deposits, 140 
Metamorphic rocks: 
amphibolite, Brazil, genesis, 1289 
gold ores, metasedimentary, Brazil, 11 
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iron-formation, petrology, geochemistry, 1063, 1075, 1110 
massive sulfide, geochemistry, Tennessee, 1212 
metallic ores, pyrrhotite deformation, 671 
metallic ores, structural features, New Brunswick, 571, 572 
metallic ores, structural features, Norway, 307 
serpentinite, scheelite association, 703 
serpentinite, silica-carbonate alteration, 388 
Metamorphism : 
contact, iron-formation, mineral assemblages, 1110 
dynamic, deformation, pyrrhotite, 671 
dynamic, massive sulfide, experimental studies, 138 
experimental studies, sulfide deformation, 332 
iron-formation, mineral assemblages, 1075 
low-grade, iron-formation, mineral assemblages, 1063 
massive sulfide, behavior, 141 
migration of elements, copper, Michigan, 1216 
migration of elements, massive sulfide, 1212 
regional, massive sulfide, plate-tectonic models, 1321 
Metasomatism : 
iron-formation, observed replacements, 1063 
mechanism, sphalerite-galena, 665 
Mexico: 
copper, porphyry, northwestern, structural controls, 139 
geochemistry, Yucatan, soils, 1215 
iron, Durango, pyroclastic, extrusive, 1216 
metals, Sonora, deposits, prediction, 222, 1344, 1345 
mineral resources, areal geology, Sinaloa, 1213 
tin, Zacatecas, geochemistry, 1217 
Michigan: 
geochemistry, native-copper deposits, 1216 
geochemistry, White Pine, 317 
mineralogy, hematite, framboidal, 902 
Mineragraphy : 
reflectivity, polycrystalline aggregates, 671 
textures, framboidal, hematite, 202 
textures, framboidal, synthetic, 618 
Mineral data: 
alunite, K-Ar, absolute age, 399 
anhydrite, sulfur isotopes, 362 
apatite, composition, rare earths, 210 
biotite, composition, hydrothermal alteration, 269 
biotite, composition, porphyry copper, 1215 
biotite, Cu, Mn, Zn, content, intrusives, 785 
biotite, geochemistry, copper content, 884 
biotite, sulfur content, porphyry copper, 697 
a linen composition, Montana, Boulder batholith, 
chalcopyrite, stability, thermochemical calculations, 480 
chlorite, Cu, Mn, Zn, content, intrusives, 785 
chlorite, Fe-Mg ratio, 317 
chlorite-biotite pairs, Fe-Mg ratios, 1329 
copper-iron sulfides, compositions, stabilities, 443, 455 
fluorite, Sr, Y, contents, 1218 
galena, deformation, experimental studies, 138 
galena, solubility, Zn-solutions, 665 
galena, stability, thermochemical calculations, 480 
greenalite, thermodynamic properties, estimate, 1144 
greigite, role, framboid genesis, 618 
hematite, framboids, biogenic origin, 202 
hornblende, chlorite, biotite, muscovite, composition, 859 
hornblende, Cu, Mn, Zn, content, intrusives, 785 
igneous-rock minerals, gold content, 168 
iron silicates, metamorphic assemblages, 1075 
iron silicates, stabilities, diagenesis, metamorphism, 1063 
iron sulfides, compositions, 618 
magadiite, geochemistry, 1144 
manganese silicates, metamorphic assemblages, 1075 
pentlandite, assemblages, composition, 518 
pyrite, composition, Montana, Boulder batholith, 1213 
pyrite, framboids, abiologic synthesis, 618 
pyrite, Nevada, gold content, 187 
pyrite, varieties, Cyprus, 843 
pyrrhotite, deformation, experimental studies, 138, 332 
pyrrhotite, deformation, preferred orientation, 671 
pyrrhotite, pyrite, stabilities, 466 
scheelite, composition, California, Bishop, 1214 
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scheelite-powellite series, geochemistry, 681 
sphalerite, composition, geologic thermometry, 381 
sphalerite, compositions, system Fe-Zn-S, 475 
sphalerite, deformation, experimental studies, 138, 332 
sphalerite, geologic barometry, 466 

sphalerite, Ni-solubility, 258 

sphalerite, solubility, Pb-solutions, 665 

sphalerite, stability, thermochemical calculations, 480 
sulfides, Hg content, 1313 

sulfides, sulfur-fugacity measurement, 507 

sulfosalts, stability, thermochemical approximations, 493 


Mineral deposits, genesis: 


anhydrite, pegmatite, Ontario, Bancroft, 362 

anhydrite, sulfides, New York, Balmat-Edwards, 362 

biological processes, iron-formation, Precambrian, 1098, 

biological processes, metals, algal reefs, 1217 

breccia pipes, mechanism, 540 

chromite, Iran, Neyriz, 1215 

classification, “pyrometasomatic,” 1326 

copper, Arizona, Ray, 657 

copper, Michigan, source, 1216 

copper, Montana, Butte, 909 (2), 910 (2) 

fluorite, Illinois, 1218 

geochemical affinities, gold, Nevada, 187 

geochemical affinities, scheelite-powellite compositions, 681 

gold, South Dakota, Black Hills, 1208 

igneous processes, copper, Ontario, 1219 

igneous processes, Cr-Ni, Spain, 831 

igneous processes, iron, Mexico, Durango, 1216 

igneous processes, Montana, Boulder batholith, 908 

igneous processes, nickel, mantle, 1217 

igneous processes, sulfide-oxide melt, concentration, 79 

igneous processes, sulfur, Galapagos Islands, 371 

igneous processes, Utah, Oquirrh Mountains, 97 

iron, Africa, southern, iron-formation, 960 

iron, Michigan, biogenic processes, 202 

iron, Minnesota, iron-formation, 1110 

iron, New Mexico, central, magnetite, 1213 

iron, South America, iron-formation, 1005 

iron, United States, iron-formation, 934 

iron, U.S.S.R., iron-formation, 1035 

iron-formation, diagenesis, metamorphism, 1063 

iron-formation, iron, ocean source, 1169 

iron-formation, metamorphism, 1075 

iron-formation, playa-lake model, 1144 

kuroko, Japan, source rocks, 547 

kuroko deposits, Japan, isotopes, 1209 

manganese, Brazil, 1289 

massive sulfide, copper, Arizona, Bagdad, 1208 

massive sulfide, copper, Arizona, Jerome, 709, 711 

massive sulfide, Cyprus, seafloor enrichment, 843 

massive sulfide, metallogenic epochs, Canada, 138 

massive sulfide, morphology, loci, 139 

massive sulfide, stratigraphic control, 307 

massive sulfide, structural controls, Norway, 859 

massive sulfide, tectonic plate boundaries, 137 

massive sulfide, Tennessee, Ducktown, 1212 

massive sulfide, volcanic-sedimentary rocks, 139 

massive sulfide, voleanogenic, Alaska, 1219 

massive sulfide, volcanogenic, plate-tectonic models, 1321 

massive sulfide, voleanogenic, review, 1223 

massive sulfide, voleanogenic, Turkey, 140 

metallogenic epochs, fluorite, France, 707 

metallogenic provinces, lead, isotopes, 1211 

metals, Red Sea, geothermal deposits, 553 

metamorphism, copper, Tennessee, Ducktown, 1212 

ore transport, Mississippi Valley, paleohydrology, 1214 

ore transport, PbS, ZnS, theoretical studies, 480 

ore-forming fluids, composition, California, 388 

ore-forming fluids, copper, Montana, Butte, 1209 

ore-forming fluids, epithermal gold-silver, 1208 

ore-forming fluids, epithermal gold-silver, California, 765 

ore-forming fluids, epithermal gold-silver, Nevada, 747, 
8 


ore-forming fluids, fluid inclusions, Colorado, 1247 
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ore-forming fluids, geochemistry, 1205 
ore-forming fluids, isotope geochemistry, review, 1209, 
1210 

ore-forming fluids, Japan, isotopes, 1209 
ore-forming fluids, kuroko deposits, 139 
ore-forming fluids, Mississippi Valley, Pb-Zn, 1207 
ore-forming fluids, molybdenum, Colorado, 1206 
ore-forming fluids, Red Sea brines, 136 
ore-forming fluids, review, 1211 
ore-forming fluids, sea-floor deposits, 140 
ore-forming fluids, source, sulfur isotopes, 1206 
ore-forming fluids, Utah, Park City, 34 
ore-forming fluids, veins, U-Ni-Ag-Cu deposit, 635 
paleogeographic controls, gold, Brazil, 11 
paleogeographic controls, iron, Archean basins, 915 
paleogeographic controls, iron-formation, 1126 
porphyry copper, Chile, Los Pelambres, 1 
porphyry copper, geochemical differences, 106 
porphyry copper, Mediterranean region, 140 
porphyry copper, model, tops, bottoms, 799 
porphyry copper, Nevada, Copper Canyon, 565 
porphyry copper, Philippines, review, 142 
porphyry copper, plate tectonics, 137 
porphyry copper, Puerto Rico, alterations, 1329 
porphyry copper, southwestern Pacific, review 141 
porphyry copper, structural controls, 138, 139 
porphyry copper, sulfur from biotite, 697 
pyrite, Quebec, Noranda, 711, 713 
silver, Northwest Territories, Great Bear Lake, 1210, 1218 
silver, Ontario, Cobalt, 1210 
source rocks, gold deposits, 168 
source rocks, Guatemala, central, 1263 
source rocks, lead, isotopes, review, 1206 
source rocks, review, 1211 
strata-bound, Australia, review, 1369 
strata-bound, copper, Michigan, 317 
strata-bound, copper, review, 1219 
strata-bound, lead, zinc, Mount Isa, 1340, 1343 
strata-bound, lead, zinc, Yukon, 137 
strata-bound, New Brunswick, Bathurst, 571, 572 
strata-bound, pyrite, framboids, synthesis, 618 
stratigraphic controls, contemporaneous surfaces, 1374 
structural controls, British Columbia, 23, 1337, 1340 
structural controls, copper, Washington, 816 
structural controls, Middle East, 137 
structural controls, Montana, Butte, 909, 910, 911 
structural controls, ophiolite sequence, 161 
structural controls, porphyry copper, 799 
structural controls, porphyry copper, Nevada, 1216 
supergene processes, bauxite, 353 
supergene processes, collapse-breccia pipes, 1334 
supergene processes, Montana, Butte, 910 
synsedimentary sulfides, accumulation, models, 605 
tin, Mexico, Zacatecas, 1217 
tungsten, California, Bishop, 1214 

Mineral economics: 
exploration, corporate expenditures, 141 

Mineral exploration: 
expenditures, corporate, 1968-71, 141 
geochemical methods, felsic volcanics, alkalis, 886 
geochemical methods, gold, 168 
geochemical methods, helium in groundwater, 243 
geochemical methods, isotope ratios, 1207 
geochemical methods, lead isotopes, 1206 
geochemical methods, lead isotopes, zoning, 1207 
geochemical methods, porphyry copper, biotite, 1215 
geophysical methods, gamma-ray spectroscopy, 145 
metallogenic provinces, Nigeria, 278 
metallogenic provinces, North America, western, 

molybdenum, 413 (2) 

ore guides, Cyprus, 843 
ore guides, massive sulfide, 139 
ore guides, massive sulfide, plate-tectonic model, 1321 
ore guides, ophiolite stratigraphy, 161 
ore guides, Pacific Northwest, porphyry copper, 137 


ore guides, palegeography, Archean basins, 915 
ore guides, porphyry copper, mineral zoning, 799 
ore guides, sedimentary facies, gold, Brazil, 11 
ore guides, strata-bound deposits, 1369, 1374 
programs, porphyry copper, 136 
programs, sampling error, determination, 281, 282 
statistical methods, deposits, prediction, 222, 1344, 1345 
Mineral resources : 
evaluation, iron deposits, general, 893 
Mexico, Sinaloa, areal geology, 1213 
Oklahoma, gypsum, salt, 138 
prediction, statistical methods, Mexico, 222, 1344, 1345 
Red Sea, geothermal deposits, 553 
Mineral zoning: 
general, fluids, source, isotope evidence, 1210 
ore deposits, British Columbia, Rossland, 1337, 1340 
porphyry copper, Chile, Los Pelambres, 1 
porphyry copper, general model, 799 
porphyry copper, K, U, Th, distribution, 145 
porphyry copper, Maine, New Brunswick, 1215 
porphyry copper, Nevada, Copper Canyon. 565 
porphyry molybdenum, Colorado, Henderson, 142 
pyrometasomatic deposits, depths, 1326 
regional, Guatemala, central, 1263 
superposition, brecciated zones, Washington, 816 
vein deposit, Montana, Butte, 909, 910, 911 
vein deposits, Utah, Park City, 34 
veins, Colorado, Idarado, alteration, 407 
Mineralogy : 
crystal growth, pyrite, framboids, 618 
Mining geology: 
history, Montana, Butte, 908 
production control, Montana, Butte, 910 
Minnesota : 
iron, Biwabik Iron-formation, 1110 
Mississippi Valley: 
geochemistry, ore deposits, theoretical studies, 480 
geochemistry, Pb-Zn deposits, 1207 
zine, paleohydrology, 1214 
Missouri: 
geochemistry, lead, source rocks, 1206 
Molybdenum : 
British Columbia, porphyry, 137 
British Columbia, Rossland, absolute age, 23, 1337, 1340 
Colorado, Climax, isotope study, 1206 
Colorado, Henderson, mineral zoning, 142 
genesis, porphyry, general model, 799 
geochemistry, Montana, Butte, 909, 910 
geochemistry, porphyry coppers, 106 
geochemistry, scheelite-powellite series, 681 
Maine, New Brunswick, porphyry, 1215 
North America, western, ore deposits, general, 413 (2) 
Montana: 
areal geology, Boulder batholith, 907 (2) 
copper, structural controls, Butte, 910 
geochemistry, Boulder batholith, pyrite composition, 1213 
=. Butte, hydrothermal alteration, 909 (2), 910, 
geochemistry, Butte, supergene enrichment, 910 
geophysical surveys, Boulder batholith, heat flow, 908 
gold, Marysville stock, 168 
iron, Precambrian iron-formations, 934 
mineral resources, Butte, production, 908 
petrology, Boulder batholith, 908 
structural geology, Butte, veins, faults, 909 
Mozambique : 
iron, Precambrian iron-formation, 960 


Nevada: 
copper, Copper Canyon, 565 
copper, exploration program, 136 
geochemistry, Ely, biotite composition, 1215 
geochemistry, scheelite-powellite compositions, 681 
geochemistry, Tonopah, Comstock, Goldfield, 747, 1218 
gold, Cortez, Carlin, 187 
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New Brunswick: 
copper, molybdenum, porphyry, 1215 
lead, zinc, copper, Bathurst, structure, 571, 572 
New Mexico: 
geochemistry, central, magnetite deposits, 1213 
geochemistry, K, U, Th, Santa Rita, 145 
geochemistry, Santa Rita, biotite composition, 1215 
structural geolé#gy, breccia pipes, Santa Rita, 540 
New South Wales: 
lead, zinc, silver, Broken Hill, 1369, 1374 
New York: 
geochemistry, Balmat-Edwards, sulfur isotopes, 362 
New Zealand: 
geochemistry, Broadlands geothermal field, 381 
Newfoundland : 
copper, Betts Cove, ophiolite complex, 161 
Nickel : 
abundance, massive sulfides, Japan, 1218 
geochemistry, enrichment, soils, 353 
geochemistry, mantle, sulfur settling, 1217 
geochemistry, pentlandite assemblages, composition, 5 
geochemistry, solubility in sphalerite, 258 
Northwest Territories, Echo Bay, ore fluids, 635 
Spain, Malaga, geochemistry, 831 
Nigeria: 
maps, metallogenic provinces, 278 
Noranda, Quebec: 
pyrite, volcanogenic, 711, 713 
North Carolina: 
tungsten, Madison County, soapstone deposits, 703 
Northern Territory, Australia: 
hydrogeology, Alice Springs, 577 
iron, Precambrian iron-formations, 1023 
Northwest Territories : 
geochemistry, Echo Bay, U-Ni-Ag-Cu deposit, 635 
geochemistry, Great Bear Lake, lead isotopes, 1210 
geochemistry, silver, Great Bear Lake, 1218 
Norway: 


copper-zinc, Killingdal, 859 
pyrite, copper, Sulitjelma, stratigraphic control, 307 
structural geology, Sulitjelma, ore deposits, 307 


Oklahoma : 
geophysical surveys, aeroradioactivity, 1297 
gypsum, salt, resources, 138 

Ontario: 
copper, Coldwell complex, 1219 
geochemistry, Bancroft, sulfur isotopes, 362 
geochemistry, Cobalt, lead isotopes, 1210 
geochemistry, Elliot Lake, geochemical prospecting, 243 
geochemistry, massive sulfide, felsic volcanics, 886 

Organic materials: 
geochemistry, Nevada, gold content, 187 

Oxygen: 
geochemistry, Precambrian atmosphere, 1126, 1135, 1173 
isotopes, kuroko deposits, 139 
isotopes, mineral exploration, applications, 1207 
isotopes, Mississippi Valley, lead, zinc, 1207 
isotopes, Northwest Territories, 1218 
isotopes, ratios, California, gold-silver, 765 
isotopes, ratios, Colorado, Climax, 1206 
isotopes, ratios, Colorado, Creede, 1205 
isotopes, ratios, epithermal gold-silver, 1208 
isotopes, ratios, interpretation, review, 1210 
isotopes, ratios, Japan, thermal waters, 1209 
isotopes, ratios, Minnesota, iron-formation, 1110 
isotopes, ratios, Montana, Butte, 1209 
isotopes, ratios, Nevada, gold-silver, 747, 1218 
isotopes, ratios, Tennessee, Ducktown, 1212 
isotopes, ratios, U-Ni-Ag-Cu veins, 635 , 
isotopes, thermal springs, California, 388 


Pacific Ocean: 

copper, porphyry, southwestern, review, 141 
Paleoclimatology : 

cycles, Precambrian, iron-formation, varves, 1089 
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Paleoecology : 
Precambrian, marine, iron-formation, 1135 
Paragenesis : 
copper, brecciated zones, Washington, 816 
iron-formation, diagenesis, metamorphism, 1063 
iron-formation, metamorphism, 1075 
massive sulfide, Cyprus, 843 
U-Ni-Ag-Cu veins, Northwest Territories, 635 
vein deposit, Montana, Butte, 909 
veins, Utah, Park City, 34 
Park City, Utah: 
ore-forming fluids, 34 
Pegmatite : 
New York, Ontario, anhydrite, 362 
Peru: 
copper, porphyry, classification, 138 
Petrofabrics : 
foliation, pyrrhotite, measurement, 671 
Phase equilibria: 
Cu, Mn, Zn, partitioning, mafic minerals, 785 
Cu-Fe-S, experimental studies, 443, 455 
Fe-Mg-Ca-Si-O, metamorphic assemblages, 1075 
Fe-Ni-S, pentiandite assemblages, 518 
Fe-Zn-S, experimental studies, 475 
Fe-Zn-S, sphalerite geobarometer, 466 
FeS-FeO-SiOs-NazO, experimental studies, 79 
iron, alumina, soils, 353 
iron-formation, assemblages, 1063, 1144 
Mn-Fe-Mg-Ca-Si-O, metamorphic assemblages, 1075 
Ni-Fe-Zn-S, behavior of Ni**, 258 
scheelite-powellite series, stabilities, 681 
silicate-oxy-arsenide magma, 831 
sulfides, sulfur-fugacity measurement, 507 
sulfosalts, thermochemical approximations, 493 
Zn-Fe-S, geologic thermometry, 381 
Philippines : 
copper, porphyry, review, 142 
Phosphorus: 
geochemistry, apatite, rare-earth content, 210 
geochemistry, iron-formation, migration, fixation, 52 
Plate tectonics: 
Canadian Shield, Archean, tectonic basins, 915 
Japan, kuroko deposits, 547 
metallogenesis, massive sulfide, 137 
metallogenesis, massive sulfide, model, 1321 
metallogenesis, massive sulfide deposits, 1223 
metallogenesis, Middle East, 137 
metallogenesis, Newfoundland, ophiolite, 161 
metallogenesis, Pacific Northwest, 137 
metallogenesis, porphyry copper, 106, 799 
Potash: 
Utah, Bonneville Salt Flats, 65 
Potassium : 
analysis, airborne, gamma-ray spectrometry, 1297 
geochemistry, zoning, porphyry copper, 145 
Precambrian : 
absolute age, iron-formation, review, 1126 
Africa, southern, correlation, iron-formation, 960 
Australia, correlation, iron-formation, 1023 
Lake Superior region, correlation, iron-formation, 934 
sedimentation, biogeochemistry, 1135 
sedimentation, iron-formation, biogenesis, 1098, 1110 
sedimentation, iron-formation, iron, source, 1169, 1173 
sedimentation, iron-formation, playa model, 1144 
sedimentation, solar system, secular stability, 1089 
U.S.S.R., correlation, iron-formation, 1035 
Puerto Rico: 
copper, porphyry, hydrothermal alteration, 1329 
Pyrite: 
Cyprus, volcanogene, 843 
New York, sulfur isotopes, 362 
Norway, Killingdal, massive sulfide, 859 
Norway, Sulitjelma, stratigraphic control, 307 
Tennessee, Ducktown, isotopes, 1212 
Turkey, Kure, 140 
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Quebec: 
geochemistry, massive sulfide, felsic volcanics, 886 
pyrite, Noranda, 711, 713 
Queensland : 
absolute age, Mount Isa, 1340, 1343 
iron, Precambrian iron-formations, 1023 


Radioactivity : 
selenium, beta decay, 252 
Radioactivity methods : 
airborne, gamma-ray spectrometry, 1297 
mineral exploration, gamma-ray spectrometry, 145 
Radioactivity surveys: 
Oklahoma, Payne County, 1297 
Rare earths: 
abundance, apatite-iron ores, Sweden, 210 
Red Sea: 
geochemistry, brines, sulfides, 136 
mineralogy, pyrite, marine sediments, framboids, 618 
Reviewers of manuscripts, 306; erratum, 746 
Reviews: 
Amnual review of earth and planetary science (Donath, 
Stehli, and Wetherill, eds.), Allcock, 1352 
Caribbean geophysical, tectonic, and petrologic studies 
(Donnelly, Ed.), Loomis, 285 
Charles Lyell: The years to 1841: The revolution in 
geology (Wilson), Skinner, 580 
Chemistry of the Earth (Turekian), Holland, 287 
Cities and geology (Legget with Zaruba), Varnes, 1347 
Combined index to the publications of the Geological Sur- 
vey of Western Australia 1910-1970 (Bridge), Skinner, 
896 
Commentary on the metallogenic map of Australia and 
Papua, New Guinea, A (Warren), Allcock and Wil- 
liams, 719 
Composition of fluid inclusions (Roedder), Barnes, 415 
Computer programs for geology (Koch, Link, and Schuen- 
meyer), Rose, 1186 
Evolving concepts in sedimentology (Ginsburg, ed.), Zen, 
1187 


Flow and fracture of rocks, The Griggs Volume (Heard, 
Borg, Carter, and Raleigh, eds.), Means, 1349 

Fluid inclusion research—proceedings of COFFI, 1969, 
(Roedder, ed.), Kelly, 894 

Geochemical exploration 1972 (Jones, ed.), Skinner, 897 

Geology of Donegal: A study of granite emplacement and 
unroofing, The (Pitcher and Berger), Tilling, 579 

Geology of soils (Hunt), Goldich, 117 

Global approach to geology, A (Brock), Lowell, 578 

Handbook of geochemistry, Vol. Il, part 2, 3 (Wedepohl, 
exec. ed.), Skinner, 1350 

Les dimensions des gisements de cuivre du monde. Essai 
de métallogénie quantitative (Pélissonnier), Bartholomé, 
715 

Logarithmic century, The (Lapp), Skinner, 1352 

Man and his physical environment (McKenzie and Utgard, 
eds.), Judson, 117 

Microscopic identification of crystals (Stoiber and Morse), 
Adams, 119 

Microscopic study of opaque 
Henry), Uytenbogaardt, 414 

Mineral and locality index to the publications of the W. A. 
Government Chemical Laboratories 1922-1970 (Bridge), 
Skinner, 896 

Minor structure of deformed rocks, a photographic atlas, 
The (Weiss), Elliott, 896 

Origin of sedimentary rocks (Blatt, Middleton, and Mur- 
ray), Katz, 118 

Paleogeography and geological history of Greater Antilles 
(Khudoley and Meyerhoff), Loomis, 285 

Platinum deposits and mines of South Africa (Wagner), 
Skinner, 1349 

Precambrian volcanogenic massive sulfide deposits in 
Canada: a review (Sangster), Kalliokoski, 1184 


minerals (Galopin and 


1389 


Proceedings of Symposium of Hydrogeochemistry and Bio- 
geochemistry, Volume I—Hydrogeochemistry (Clarke 
and Ingerson, eds.), Skinner, 1350 

Relationship of structural lineaments and mineral occur- 
rences in the Abitibi area of the Canadian Shield (Ku- 
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